" E. W. BLISS.

(No Model.)

GEAR WHEEL. -

Patented Apr. 12, 1892.

No. 472,664,

2 T

\\\\\:\

Nk I

FIg. 3.

AN AN

/%\.ﬁ
D\ 7
//\ \

FI6. 5

=

N

//

\......____.\

§

\\x\ﬁ

//

/

\

\\&7,

\\\

DUOUTRNNRNNY, \1

llllllll

AN

. "‘"\\.\
iy

R TN TR T
Yoy by

L e —

.
‘.Il-. )
i

lN_VENTOR: '

- K- Blas,

s

 WITNESSES: U




"UNITED STATES PATENT OFFICE.

| ELIPIIALE[‘ W. BLISS, OF NEW UTRECHT ASSIGNOR TO THE UNI [‘ED STATES
OF BAY RIDGE, NEW YORK.

- PROJECTILE CO’\’IPANY

GEAR-WHEEL.

_—

SPECIF'[CATION formmg part of Letters Patent No. 472,664, dated April 12, 1892,

Application filed January 28, 1892, Serial No. 4189, 601.

(No model,)

To all whom it MY CONCErn:
| Be it known that I, ELIPHALET W. ]JLISS a
citizen of the United States, residing in New
Utrecht, in the county of Kings and State of
New York, have invented certain new and

useful Improvements in Gear - Wheels, of

which the following is a specification.
Metal gear-wheels are nowcommonly made
by either casting orcutting. Cast-metal gears
are subject to the defects inherent in cast
‘metal, the better grade of gears being made
' of wroughtmetal and the teeth formed by cut-
ting or milling out the spaces between them
from the solid metal. Such gears are very
expensive and are somewhat weakened by

IO

the eutting process, which severs the grain of

the metal. |

My invention providesan improved gear of

- wrought metal, wherein the teeth are formed
20 Dy compression, so that the metal is caused to
- flow and the grain of the metal is continuous
instead of bemﬂ' interrupted, as in cut gears.
A block or blllet of wrought metal, prefelably
of steel, is heated to the proper temnemture.
and is placed in a die, the inner surface of
which is formed with teeth conforming to
-those to be formed on the gear-wheel. A male
die or punch is then foreed into the female

25

die by hydraulic or other suitable pressure,

whereby the wrought metal is squeezed and
forced into the spaces between the teeth of
the female die, filling the latter completely and
being compressed so as to present a homoge-
neous mass of metal. The block of metal
which has been thus converted into a gear 1s
then forced out of the female die, and after
cooling it is bored out, and, if -necessary,
dressed up in a gear-cutter tosmooth the sur-
faces of the teeth The gear thus made has
the grain of the metal ﬂowmw from the body
of the gear into the respectwe teeth without
interr uptlon sothat its teeth are much strong-
~er and less liable to break off than with cat
- gears. At the same time it retains every ad-
,v&ntaﬂ'e that wrought gears have over those
made of cast metal -
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Figures 1 and 2 of the accompanying draw-

ings show a gear or pinion made according to
my mventlon Fig. 3 is a plan of one form of

so female die, such as may be used in making

b teeth.

| the under side of the dle

these gears. Figs. 4, 5,and 6 are vertical sec-
tions of the dle% bhOWll’lﬂ‘ the successive op-
erations of makmcr the gear. Fig.7isafrag-
mentary plan of the gear on an enlarged
scale, showing approximately the direction of 55

‘the grain of the metal.

I‘he gear A (shown in Figs. 1 and 2) does
not dl"el materially in appearance from or-

~dinary cut gears, but differs essentially tnere-

from in the direction of the grain of the metal,
which, by reason of the pressure, has been dls-
torled and forced to flow into the teeth 1in
lines following the outlines of the teeth and
more or less pdmllel therewith, as shown ap-
proximately in Fig. 7. By reason of the un- 65
interrupted grain ot the metal the gear-teeth

| are much stronﬂ*er than in cut gears, wherein

the grain of the metal is necessarily inter-
rupted by cutting out the spaces between the _
The metal of the gear 1s also more 7¢
compact and tougher than ’Lhat of ordinary
cut gears by reason of the heavy hydraulic
pressure to which it has been subjected. The
surfaces of the teeth are especially much more
dense than in ordinary cut gears, since the 75
metal has been forced into sueh infimate con-
tact with the inner surfaces of the die, there-
by forming, as is believed, a comparatively
tough and hard skin orlayer by reason of the
pressure and perhaps, also, of the chilling ef- 8o
fect of the compa,ra,tlvelv cool die. In conse-
quence my improved gear is not only stronger
than any heretofore made but there is reason
to believe that it will also prove moredurable.

In order to enable those skilled in the art 35
to produce gears according to my invention,
I will desembe one method by which they may
be made, although I do not herein claim nor

dol conﬁne myself to any method of or ap-

paratus for making these gears. ole
Referring to Fws 3 to 6, 1etheswnate the .
bed or tdble of a hydmuhc press, and C a fe-
male die emmbedded therein, having internally-
formed gear-teeth conforming to those to be
made on the gear. 'L'he bottom of this die is o
closed by a shde D, which should be made
with parallel sides and with a slightly wedge-
shaped bottom, so that when driven in its up-
per surface shall be forced up firmly against
The male dle Or 1C0




20 the female die.
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punch K is fastened to the upper member or
ram I of the press and is formed with exter-
nal teeth, which are counterparts of those on
the gear to be made. Both the male and fe-
5 male dies, however, should be of oreater
height than the length of the gear.  The bloek
or billet of steel or other metal should be of
such diameter as to easily drop into the lower
die—for example, asshown by the dotted eir-

1o clexin Fig. 3—andshould beof a heightsoine-

what greater than the length of the finished
gear in order to provide sufficient metal for
lateral expansion into the teeth of the die. In
Ifig. 4 this billet is shown at A’ as having

15 been placed in the female die and the male

die being brought down upon it.

Fig. 5shows the completion of the compress-
ing operation. The male die has foreed the
metal A’ to flow laterally and completely fill
Aftersufficient pressure has
been thus cxerted the male die is lifted
slightly to relieve the pressure on the slide D,
whereupon the latter is driven out and the
male die Is again brought down to force the

25 metal block or gear A’ out throueh the open

bottom of the die, as shown in Fig. 6. The
pressed gear thus made drops out thro ineh the
bed of the press, and unon cooling is ready to

be bored and formed with akeyway, asshown
30 in dotted lines at b in Fig. 1. If necessary, it

may be put in a gear-cutter and given a light
finishing cut to malke its tecth more acen rate;
but if the female die (! is made with its teeth

i""d'-_--—-l-l—vi"_r
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very smooth and accurately cut and with the
proper allowanee for the shrinkage of the
metal in cooling this linishing cut will not be
necessary, as the surface of the teeth of the
gear will be made very smooth and hard, and
will receive a further polish in the act of fore-
(ng it out of the female die.

Although steel is the preferable metal for
making my improved gears, yet other metals
may be employed—as, for example, wrought-
1ron, phosphor-bronze, &e.

I elaim as my invention the following-de-
fined novel features, substantially as herein-
before specified, namely:

1. A gear-wheel of wrought metal, having
compressed cog-teeth. |

2. A wrought-metal gear-wheel having the
grain of the metal distorted into the teeth.

. A wrought-metal gear-wheel having the
grain of the metal curving from tooth to tooth
following the outlines of the teeth.

4. A gear-wheel of compressed wrought
metal, having its cog-teeth formed by com-
pression with the grain of the metal distorted
into the teeth.

In witness whereof I have hereunto signed
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my name in the presence of two subseribing 6o

witnesses,
ELIPITALET W. BLISS,.
YWithesses:

W. A. PORTER,
. C, REDHIEAD.




	Drawings
	Front Page
	Specification
	Claims

